Transmembrane domains will sometimes contain conserved ionizable residues which are essential for protein function and regulation. This work aims to examine the effects of single Arg(R) residues within a highly dynamic transmembrane peptide helix. We have modified the dynamic transmembrane GW 4,20 ALP23 (acetyl-GGAW 4 (AL) 7 AW 20 AGA-[ethanol] amide) peptide to incorporate an Arg residue near the center of the peptide at position 12 or 14. Peptide orientation and dynamics were analyzed by means of solid-state NMR spectroscopy to monitor specific 2 H-labeled Ala residues. GW 4,20 ALP23 adopts a tilted orientation within lipid bilayers and exhibits moderate to high dynamic averaging of NMR observables, such as the 2 H quadrupolar splittings or 15 N-1 H dipolar couplings, due to competition between the interfacial Trp(W) residues on opposing helical faces. Here we examine how such extensive peptide dynamics are impacted by the introduction of central Arg residues. R14 holds significant influence over the peptide's behavior and restricts the peptide to low dynamics and a tilt that decreases as lipid thickness increases, all at the cost of partial C-terminal helix unwinding. Alternatively, R12 causes the host peptide to adopt an interfacial surface-bound orientation in DOPC bilayers. Interestingly, multistate behavior is exhibited by a single residue, Ala-9. Furthermore, numerous N-terminal quadrupolar splittings generated by 2 H-labeled residues do not fit to the same quadrupolar wave plot as the remaining C-terminal residues. Therefore, both results potentially implicate distortion of the R12 helix. The partial helix unwinding/distortion behavior observed in both the R12 and R14 peptides could be due to the competition of the terminal Trp residues attempting to compensate for the Arg's dominance over the peptide's orientation. We thus surmise that while the arginine residues are prominent factors controlling the helix dynamics, the influence of the competing tryptophan residues cannot be ignored.
Lipid membranes are highly dynamic assemblies, exhibiting a hierarchy of motions ranging from rotation of an individual lipid molecule to collective membrane fluctuations. The latter, particularly thickness fluctuations, have recently become experimentally accessible with the development of neutron spin echo (NSE) techniques. Biological membranes contain surface-associated and transmembrane proteins, both of which are key to a cell's well-being. However, how these proteins affect the membrane's dynamics, including thickness fluctuations, remains an open question. Here, we use pH-low insertion peptide (pHLIP) to address this question. pHLIP is highly sensitive to changes in pH, transitioning from a surfaceassociated to a transmembrane configuration below a critical pH value, and thereby allowing both classes of membrane proteins to be studied in a single system. In this study, we measured membrane thickness fluctuations with NSE, and the average membrane thickness with small-angle neutron and x-ray scattering (SANS and SAXS, respectively). Both SANS and SAXS showed that neither of pHLIP's conformations affected the average bilayer thickness of a phosphatidylcholine/phosphatidylserine/cholesterol (PC/PS/Chol) membrane. On the other hand, NSE detected differences between the two protein states. Specifically, pHLIP in the surface-associated state decreased the amplitude of the membrane's fluctuations while increasing their frequency. Strikingly, as a transmembrane helix, pHLIP dampened the membrane's fluctuations. We hypothesize that the suppression of thickness fluctuations may result from hydrophobic matching between the peptide and membrane, effectively pinning the membrane in place. Fusion and fission of cellular membranes involve dramatic, precisely regulated changes in membrane curvature mediated by a number of proteins whose mechanisms are not well understood. Despite several recent advances, current methods for investigating curvature sensing and generation in real time using well-controlled systems remain limited. We have developed a novel system based on supported lipid bilayers (SLBs) in which high ionic strength during lipid bilayer deposition results in incorporation of excess lipids in the bilayer, which results in the spontaneous formation of lipid tubules after sequentially washing with water and physiological ionic strength buffer solutions. We find that the process of tubule formation is the result of an ion-dependent spreading of the SLB; addition of a physiological ionic strength buffer solution free of divalent ions leads to expansion of the bilayer and formation of tubules, likely due to increased membrane tension. Conversely, the addition of divalent ions results in contraction of the membrane and a proportional loss of tubules. These ionic conditions can be tuned for each experiment, allowing investigators to control the extent of tubulation. We show the utility of these supported tubulated bilayers, which we term ''STuBs,'' with an investigation of Sar1, a small Ras family G-protein known to influence membrane curvature. The addition of Sar1 to tubulated bilayers results in both further tubulation and tubule fission, of which fission is shown to be more dominant based on quantification of widefield fluorescence microscopy images. Individual tubule formation events are observed with polarized total internal reflection fluorescence microscopy (pTIRFM), an imaging method that allows for semi-quantitative measurements of membrane deformations. Overall, STuBs is a simple experimental system, useful for monitoring solute-and protein-mediated effects on membrane topology in aqueous media and in real-time, using widely available instrumentation.
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3039-Pos Board B247 Sphingomyelin-Cholesterol Complexes in Plasma Membranes
Shreya Endapally 1 , Donna Frias 1 , Diana Tomchick 2 , Arun Radhakrishnan 1 . 1 Molecular Genetics, UT Southwestern Medical Center, Dallas, TX, USA, 2 Biophysics, UT Southwestern Medical Center, Dallas, TX, USA. Sphingomyelin(SM) and cholesterol are lipids that are critical for the function of animal cells. Interplay between these two lipids is important for maintaining integrity of the myelin sheath that encases axonal cells and for maintaining functionally distinct pools of cholesterol in the plasma membranes of fibroblast cells. The nature of the interaction between SM and cholesterol has been long debated, with proposals ranging from complexes of the two lipids to no specific interaction between these two lipids. Here, we have developed a sensor to examine the interaction between SM and cholesterol in animal cell membranes. Our sensor is derived from a fungal toxin, ostreolysin A (OlyA). We find that OlyA binds to membranes of CHO-K1 hamster cells when they contain both SM and cholesterol, but not when levels of either lipid are diminished by treatment with sphingomyelinase (which degrades SM) or cyclodextrin (which depletes cholesterol). In model membranes, OlyA shows no binding to dioleoyl-phosphatidylcholine -cholesterol membranes even when the cholesterol concentration exceeds 50 mole%. Also, OlyA shows no binding to SM-containing membranes when epicholesterol (a diasteromer of cholesterol) is present at concentration exceeding 50 mole%. Using X-ray crystallography, we studied the interaction of OlyA with SM and cholesterol at the atomic level. This structural analysis combined with detailed mutagenesis led us to a single point mutation in OlyA that abolishes its cholesterol specificity while retaining SM specificity. Comparing the X-ray structures of these two versions of lipid-bound OlyA combined with ligand docking simulations revealed two distinct binding modes of OlyA to SM. We propose that one of these SM conformations reflects a complex with cholesterol. Studies in live cells show that this pool of SM/cholesterol complexes in plasma membrane is maintained at a constant level across a large range of cholesterol concentrations. Daptomycin is an antimicrobial peptide that is clinically used to treat severe infections caused by highly-resistant Gram-positive bacteria. However, in cases 612a Wednesday, February 21, 2018
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